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DETAILED ACTION 

Specification 

The title of the invention is not descriptive. A new title is required that is clearly 
indicative of the invention to which the claims are directed. 

The following title is suggested: Wavelength conversion laser apparatus with 
tunable fiber Bragg grating. 

Claim Objections 

Claim 9 is objected to because of the following informalities: Claim 9 recites the 
limitation "grating expanding means" in lines 2-3. There is insufficient antecedent basis 
for this limitation in the claim since claim 9 depends on claim 7. Claim 9 should be 
dependent on claim 8. Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1 and 2 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

Hayakawa (U.S. Pub. 2002/0009102) and further in view of Bailey et al. (U.S.Pat. 

6,470,036). 

Regarding claim 1, Fig 24 of Hayakawa discloses "A wavelength conversion 
laser apparatus comprising a semiconductor light device [100], an optical fiber having a 
grating [23] provided therein, a wavelength conversion device [15] for receiving an input 
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light from an optical resonator which consists mainly of the semiconductor light emitting 
device [100] and the optical fiber [23] and releasing a harmonic of the input light [2 nd 
harmonic, paragraph 197 lines 4-7]. Hayakawa does not discloses "A grating expanding 
means for expanding the grating in its lengthwise direction to match the wavelength of 
the output light from the optical resonator with the wavelength of the input light, where 
the wavelength of the input light can be converted by the wavelength conversion 



However, Fig 5 of Bailey discloses a tunable Bragg grating that adjusts the 
wavelength of the output light by changing the length of the fiber Bragg grating. It would 
have been obvious to one of ordinary skill in the art at the time the invention was made 
to incorporate the teachings of Bailey into the device of Hayakawa by substituting the 
fiber Bragg grating with a tunable fiber Bragg grating. The ordinary artisan would have 
been motivated to modify Hayakawa in the manner set forth above for at least the 
purpose of making the laser output more stable by making it independent of the ambient 
temperature. 

Regarding claim 2, Hayakawa and Bailey disclose a wavelength conversion 
laser apparatus as described above, "wherein the grating expanding means comprises 
a base [25] having a first retainer [20] provided for securing the optical fiber [12, 14], a 



device". 





11 40 
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movable nut [68] arranged for slidably moving on the base and having a second retainer 
[68] provided for securing the optical fiber, a lead screw [67] threaded with the movable 
nut, and a rotating means [66] for rotating the lead screw. (Fig 5 of Bailey) 




\s 

Stepper 
motor and 
control 

Claims 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hayakawa (U.S. Pub. 2002/0009102) and further in view of Pan et al. (U.S.Pat 
6,181,851). 

Regarding claim 1, Fig 24 of Hayakawa discloses "A wavelength conversion 
laser apparatus comprising a semiconductor light device [100], an optical fiber having a 
grating [23] provided therein, a wavelength conversion device [15] for receiving an input 
light from an optical resonator which consists mainly of the semiconductor light emitting 
device [100] and the optical fiber [23] and releasing a harmonic of the input light [2 nd 
harmonic, paragraph 197 lines 4-7]. Hayakawa does not discloses "A grating expanding 
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means for expanding the grating in its lengthwise direction to match the wavelength of 
the output light from the optical resonator with the wavelength of the input light, where 
the wavelength of the input light can be converted by the wavelength conversion 
device". 

However, Fig 2A of Pan discloses a tunable Bragg grating that adjusts the 
wavelength of the output light by changing the length of the fiber Bragg grating. It would 
have been obvious to one of ordinary skill in the art at the time the invention was made 
to incorporate the teachings of Pan into the device of Hayakawa by substituting the fiber 
Bragg grating with a tunable fiber Bragg grating. The ordinary artisan would have been 
motivated to modify Hayakawa in the manner set forth above for at least the purpose of 
making the laser output more stable by making it independent of the ambient 
temperature. 




Claims 3 and 4 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hayakawa and Pan, and further in view of Eldada et al (U.S. Pub. 20030021535). 

Regarding claims 3 and 4, Hayakawa and Pan disclose a wavelength 
conversion laser apparatus as described above, 
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"wherein the grating expanding means comprises a bar-like heat-sensitive 
expandable member [30, 32] for securing the optical fiber [12] at two locations [34] 
between which the grating [22] is installed, 

wherein the heat-sensitive expandable member [30,32] comprises two or more 
materials [stainless steel and Kovar™, col. 5 lines 26-28], which are different in the 
linear expansion coefficient (col. 5 lines 15-17) and are bonded to each other [28] (Fig 
2AofPan). 

Hayakawa and Pan do not disclose "a heating means for heating the heat- 
sensitive expandable member to increase the distance including the grating between 
the two locations"; the tunable Bragg rating in the Pan's invention is controlled by the 
ambient temperature. However, paragraph 36 of Eldada discloses the use of a heater 
for heating the filter element. It would have been obvious to one of ordinary skill in the 
art at the time the invention was made to incorporate the teachings of Eldada into the 
device of Hayakawa and Pan by providing a heater for heating the heat sensitive 
expandable member. The ordinary artisan would have been motivated to modify 
Hayakawa and Pan in the manner set forth above for at least the purpose of controlling 
the wavelength of the output light within greater range, independent of the ambient 
temperature. 

Claims 1, 5 and 6 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Hayakawa (U.S. Pub. 2002/0009102) and further in view of Morey et al. 
(5,007,705). 
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Regarding claim 1, Fig 24 of Hayakawa discloses "A wavelength conversion 
laser apparatus comprising a semiconductor light device [100], an optical fiber having a 
grating [23] provided therein, a wavelength conversion device [15] for receiving an input 
light from an optical resonator which consists mainly of the semiconductor light emitting 
device [100] and the optical fiber [23] and releasing a harmonic of the input light [2 nd 
harmonic, paragraph 197 lines 4-7]. Hayakawa does not discloses "A grating expanding 
means for expanding the grating in its lengthwise direction to match the wavelength of 
the output light from the optical resonator with the wavelength of the input light, where 
the wavelength of the input light can be converted by the wavelength conversion 



However, Fig 4 of Morey disclose a tunable Bragg grating that adjusts the 
wavelength of the output light by changing the length of the fiber Bragg grating. It would 
have been obvious to one of ordinary skill in the art at the time the invention was made 
to incorporate the teachings of Morey into the device of Hayakawa by substituting the 
fiber Bragg grating with a tunable fiber Bragg grating. The ordinary artisan would have 
been motivated to modify Hayakawa in the manner set forth above for at least the 



device". 



I0c 
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purpose of making the laser output more stable by making it independent of the ambient 
temperature. 

Regarding claim 5, Hayakawa and Morey disclose a wavelength conversion 
laser apparatus as described above, 

"wherein the grating expanding means [10c] comprises a expandable member 
[15c] of a ring or disk shape having an outer side thereof arranged on which a portion of 
the optical fiber [16] including the grating [1 1] is wound" (Fig 4 of Morey). Morey 
discloses the expandable member to be a piezoelectric element, which is controlled by 
a voltage supply. Morey does not disclose the expandable member to be heat-sensitive, 
which is controlled by a heating means. 

However the use of heat sensitive expandable materials controlled by heating 
means is well known in the art. It would have been obvious to one of ordinary skill in the 
art at the time the invention was made to modify Hayakawa and Morey by substituting 
piezoelectric element controlled by a voltage supply with a heat sensitive element 
controlled by a heater for at least the purpose of reducing the cost of the device, since 
the heat sensitive elements such as metals cost less and require significantly less 
power to operate than the piezoelectric elements. 

Regarding claim 6, Hayakawa and Morey disclose a wavelength conversion 
laser apparatus as described above, 

"wherein the grating expanding means comprises a bar-like piezoelectric 
member arranged to secure the optical fiber at two locations between which the grating 
is installed and a voltage the impressing means for supplying piezoelectric member with 



Application/Control Number: 10/665,193 Page 9 

Art Unit: 2828 

a voltage to increase the distance between the two locations" (col. 5 lines 24-29 of 
Morey). 

Claim 7, 8, 9, 11/9, 12/9 and 13/9 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Hayakawa (U.S. Pub. 2002/0009102) and further in view of Pan et al. 
(U.S. Pat. 6,181,851). 

Regarding claims 7 and 8, Fig 24 of Hayakawa discloses "A wavelength 
conversion laser apparatus comprising a semiconductor light emitting device [100], an 
optical fiber having a grating [23] provided therein, a wavelength conversion device [15] 
for receiving an input light from an optical resonator which consists mainly of the 
semiconductor light emitting device [100] and the optical fiber [23] and releasing a 
harmonic of the input light [2 nd harmonic, paragraph 197 lines 4-7]. 

Hayakawa does not discloses "a resonant wavelength adjusting means for 
adjusting the wavelength of the light from the optical resonator in accordance with the 
temperature so as to maintain the harmonic of the light from the wavelength conversion 
device constant or substantially constant regardless of a change in the temperature of 
the wavelength conversion device; wherein the resonant wavelength adjusting means is 
a grating expanding means for expanding the grating in it's lengthwise direction. 

However, Fig 2A of Pan discloses a tunable Bragg grating that adjusts the 
wavelength of the output light by changing the length of the fiber Bragg grating. It would 
have been obvious to one of ordinary skill in the art at the time the invention was made 
to incorporate the teachings of Pan into the device of Hayakawa by substituting the fiber 
Bragg grating with a tunable fiber Bragg grating. The ordinary artisan would have been 
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motivated to modify Hayakawa in the manner set forth above for at least the purpose of 
adjusting the wavelength of the output light to the desired value to produce a multi- 
wavelength laser. 

Regarding claims 9 and 13/9, Hayakawa and Pan disclose a wavelength 
conversion laser apparatus as described above, 

"wherein the grating expanding means comprises a bar-like heat-sensitive 
expandable member [30, 32] for securing the optical fiber [12] at two locations [34] 
between which the grating [22] is installed, 

wherein the heat-sensitive expandable member [30,32] comprises two or more 
materials [stainless steel and Kovar™, col. 5 lines 26-28], which are different in the 
linear expansion coefficient (col.5 lines 15-17) and are bonded to each other [28] (Fig 
2A of Pan). 

Regarding claims 11/9 and 12/9, Hayakawa and Pan, disclose a wavelength 
conversion laser apparatus as described above, but they do not specify that "the heat- 
sensitive expandable member is made of a plastic material or has a linear expansion 
coefficient of 5 *10~ 5 
(K" 1 )-6*10' 5 (K- 1 )." 

However, it is well know that various plastic (resin, polymer) materials have very 
high coefficients of expansion, higher than the coefficient of expansion of metal. 
Therefore it would have been obvious to one ordinary skilled in the art to use plastic 
material with the coefficient of expansion in the range specified above as the heat 
sensitive expandable member. The ordinary artisan would have been motivated to use 
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plastic-type materials for at least the purpose of creating a device with increased 
sensitivity to temperature, that will match the temperature sensitivity of a fiber grating 
made of polymer material. 

Claim 7, 8, 10, 11/10, and 12/10 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Hayakawa (U.S. Pub. 2002/0009102) and further in view of Morey et 
al (U.S. Pat.5,007,705). 

Regarding claims 7 and 8, Fig 24 of Hayakawa discloses "A wavelength 
conversion laser apparatus comprising a semiconductor light emitting device [100], an 
optical fiber having a grating [23] provided therein, a wavelength conversion device [15] 
for receiving an input light from an optical resonator which consists mainly of the 
semiconductor light emitting device [100] and the optical fiber [23] and releasing a 
harmonic of the input light [2 nd harmonic, paragraph 197 lines 4-7]. 

Hayakawa does not discloses "a resonant wavelength adjusting means for 
adjusting the wavelength of the light from the optical resonator in accordance with the 
temperature so as to maintain the harmonic of the light from the wavelength conversion 
device constant or substantially constant regardless of a change in the temperature of 
the wavelength conversion device; wherein the resonant wavelength adjusting means is 
a grating expanding means for expanding the grating in it's lengthwise direction. 

However, Fig 4 of Morey discloses a tunable Bragg grating that adjusts the 
wavelength of the output light by changing the length of the fiber Bragg grating. It would 
have been obvious to one of ordinary skill in the art at the time the invention was made 
to incorporate the teachings of Morey into the device of Hayakawa by substituting the 
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fiber Bragg grating with a tunable fiber Bragg grating. The ordinary artisan would have 
been motivated to modify Hayakawa in the manner set forth above for at least the 
purpose of adjusting the wavelength of the output light to the desired value to produce a 
multi-wavelength laser. 

Regarding claim 10, Hayakawa and Morey disclose a wavelength conversion 
laser apparatus as described above, 

"wherein the grating expanding means [10c] comprises a expandable member 
[15c] of a ring or disk shape having an outer side thereof arranged on which a portion of 
the optical fiber [16] including the grating [1 1] is wound" (Fig 4 of Morey). Morey 
discloses the expandable member to be a piezoelectric element. Morey does not 
disclose the expandable member to be heat-sensitive. 

However, the use of heat sensitive expandable materials is well known in the art. 
It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to modify Hayakawa and Morey by substituting piezoelectric element with a 
heat sensitive element for at least the purpose of reducing the cost of the device, since 
the heat sensitive elements such as metals cost less and require significantly less 
power to operate than the piezoelectric elements. 

Regarding claims 11/10 and 12/10 Hayakawa and Morey disclose a wavelength 
conversion laser apparatus as described above, but they do not specify that "the heat- 
sensitive expandable member is made of a plastic material or has a linear expansion 
coefficient of 5 *10* 5 (K* 1 ) - 6*10" 5 (K' 1 )." 
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However, it is well know that various plastic (resin, polymer) materials have very 
high coefficients of expansion, higher than the coefficient of expansion of metal. 
Therefore it would have been obvious to one ordinary skilled in the art to use plastic 
material with the coefficient of expansion in the range specified above as the heat 
sensitive expandable member. The ordinary artisan would have been motivated to use 
plastic-type materials for at least the purpose of creating a device with increased 
sensitivity to temperature, that will match the temperature sensitivity of a fiber grating 
made of polymer material. 

Claim 13/10 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hayakawa and Morey and further in view of Pan. 

Regarding claim 13/10, Hayakawa and Morey disclose a wavelength conversion 
laser apparatus as described above, but do not disclose that "the heat-sensitive 
expandable member comprises two or more materials, which are different in the linear 
expansion coefficient and are bonded to each other." 

However, the use of a combination of two or more materials of different 
expansion coefficients is well known in the art (col.1 lines 44-47 of Pan). It would have 
been obvious to one of ordinary skill in the art at the time the invention was made to 
incorporate the teachings of Pan into the device of Hayakawa and Morey by substituting 
the heat sensitive expandable member composed of one material with an expandable 
member composed of two or more materials. The ordinary artisan would have been 
motivated to modify Hayakawa and Morey in the manner set forth above for at least the 
purpose of achieving the desirable expansion coefficient. 



Application/Control Number: 10/665,193 
Art Unit: 2828 



Page 14 



Fax/Telephone Information 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Marcia A. Golub whose telephone number is 571-272- 
0218. The examiner can normally be reached on M-F 8-5 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Minsun Harvey can be reached on 571-272-1835. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



MAG 




